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Fig. 2 The mesh for the airfoil
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Table 1  Cases

parameter case 1 case 2

(%,,7,) (-3,-0.146) (-3,0)
U, /(m/s) 12.2,48.8,85.075 12.2,48.8,85.075
I/(u, o) -0.16 -0.16

r./C 0.05 0.05
a/(°) 0 0
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Fig. 11 The pressure difference contour between the flow field under blade-vortex interaction and the flow field

without blade-vortex interaction, and streamlines of the flow field under blade-vortex interaction
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Numerical Study on Passive Control of Airfoil-Vortex
Interaction Based on Slotted Leading Edges

Z0OU Sen, LIU Yong, WANG Qi
(School of Aircraft Engineering, Nanchang Hangkong University,
Nanchang 330063, P.R.China)

Abstract . The slotting method is a simple flow passive control method. In order to search for a
passive control method that can effectively mitigate the blade-vortex interaction effects, a NA-
CA 0012 airfoil was used as the research object, 4 kinds of the NACA 0012 airfoil models with
differently slotted leading edges were designed. Numerical simulations of 2D parallel blade-vor-
tex interaction ( airfoil-vortex interaction) were performed for the slotted airfoils and the
benchmark airfoil to examine the effects of the freestream velocity, the vortex strength and the
disturbing distance on the lift coefficient. The results show that, the slotted leading edge can
mitigate the airfoil-vortex interaction effects, but with an influence on the lift coefficient. The
vertical cavity with a width of 2.5% of the chord length can obviously mitigate the airfoil-vortex

interaction effects with low lift coefficient penalties, having a wide application range.
Key words: airfoil-vortex interaction; slotted leading edge; passive control; large eddy simula-
tion
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